June 1980 


Journ. Jap. Bot. Vol. 55 No. 6 


161 


Jin Murata* & Hiroyoshi Ohashi*’**: Taxonomic notes on 
Arisaema heterocephalum Koidzumi (Araceae) 
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Arisaema heterocephalum Koidzumi has hitherto been not fully recognized. 
It was described by Koidzumi (1928) based on specimens collected by Z. Ta- 
shiro from Amami-ooshima (ut Amamiohsima) and is now known to be re¬ 
stricted to this island, Tokuno-shima and Okinawa-shima. This species was 
characterized especially by the spathe heteromorphic between male and female 
plants and from which the specific name might be derived. In the original 
description the spathe was described as follows: ‘Spatha foeminea viridia 
turbinata, tubo 8 cm alto 15 mm lato, .... Spatha masculina 7 cm longa tubu- 

losa 5 mm lata,.’. This diagnostic character of A. heterocephalum has 

generally been accepted by subsequent taxonomists as well as recent publi¬ 
cations of flora of Japan and the Ryukyus. 

In our recent revisional work on Japanese Arisaema (Ohashi & J. Murata 
1980), we have carefully examined many living plants and herbarium speci¬ 
mens of A. heterocephalum. The living materials were observed in 1978 and 
1980 in Mt. Yuwandake in Amami-ooshima, Mt. Inokawadake in Tokuno-shima 
and Mts. Katsuudake and Awadake in Okinawa-shima, and then a part of them 
were transplanted and have been cultivated at the Botanical Gardens, Koishi- 
kawa, University of Tokyo and in Oomiya-shi, Saitama Prefecture. The her¬ 
barium specimens we examined are kept in the Herbaria of the Department 
of Botany, The University Museum, University of Tokyo (TI), and of the 
Department of Botany, Faculty of Science, Kyoto University (KYO). Our 
collections from the field works are all preserved in TI. 

During this study we were noticed 4 new facts on A. heterocephalum as 
follows : (1) The shape of spathe is never heteromorphic between male and 
female plants. (2) The plants growing in Okinawa-shima are distinguishable 
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from those in Amami-ooshima and Tokuno-shima as a distinct subspecies. (3) 
A. negishii is the closest species to A. heterocephalum among the Japanese 
Arisaema. (4) Remarkable morphological changes of A. heterocephalum ac¬ 
companying sexual changes were observed in the field and under cultiva¬ 
tion. Therefore, it becomes necessary to emend the circumscription of A. 
heterocephalum. However, for save the space we did not treat the descrip¬ 
tion of the species in our previous paper (Ohashi & J. Murata 1980). In the 
present paper, accordingly, we will make a*revised description of this species 
with discussing some taxonomic problems. 

The spathe of male plants of A. heterocephalum has been described to be 
tubular. But, this is misunderstanding. One of the syntype specimens of this 
species is male plant. This plant was collected before anthesis and in bearing 
an immature spathe which is spirally folded and resembles a tubular spathe. 
Koidzumi (1928) must have described the male spathe as tubular erroneously 
based on this immature male plant. Throughout its area of distribution we 
could not find any individuals of A. heterocephalum with tubular spathe, when 
they are in mature conditions. Usually, in January when two leaf-blades open, 
this species bears a young spathe which is small and tubulous near the base 



Fig. 1. Variation in size of leaflet (terminal leaflet of lower leaf) of Arisaema heterocephalum 
subsp. heterocephalum (®: £ and ■: ?) and subsp. okinawaense (O: <5 and □: ?).. 
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of the petioles or still inside the pseudostem. Successively the peduncle 
elongates with tubulously folded spathe at the top. The syntype mentioned 
above is in this developmental stage. When the plant is in anthesis, the 
spathe become full mature. The shape of the mature spathe is quite similar 
in male and female plants. Therefore, the spathe of A. heterocephalum is not 
dimorphic between male and female. 

The difference in the colour of spathe-blade and spadix-appendage of A. 
heterocephalum was noted by Kitamura (1941) between the plants from Amami 
and Okinawa. Moreover, we found other differences in the shape of leaflets 
and the relative length of spathe-blade to spathe-tube. The plants from Oki¬ 
nawa have broad leaflets which are usually more than 2.5 cm wide in the 
median leaflet, while the plants from Amami have narrow leaflets which are 
usually less than 2.7 cm wide in the median leaflet. The relation between the 
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Fig. 2. Variation in size of spathe-blade and spathe-tube of Arisaema heterocephalum subsp. 
heterocephalum (•: $• and ■: ?) and subsp. okinawaense (Q: £ and □: ¥). 


— 3 — 



164 mmvam. % 55 m % 6 # 55 6 n 

width and length of the median leaflets and between the plants from Amami 
and Okinawa are shown in Fig. 1. Judging from Fig. 1, the two plants are 
clearly separable, though several intermediate instances occur. Moreover, 
the plants from Okinawa have longer spathe-blades than those from Amami. 
The value of the relative length of the spathe-blade to the spathe-tube is more 
than (1.1—) 1.2 in the plants from Okinawa but less than 1.2 (—1.3) in the 
plants from Amami (Fig. 2). Therefore, we concluded that the plants grow¬ 
ing in Okinawa are separable from those of Amami as a geographically isolated 
subspecies and named it subsp. okinawaense Ohashi et J. Murata. 

Arisaema heterocephalum Koidzumi, Plant. Nov. Amami-Ohsim. 12 (1928) ; 
in Acta Phyt. Geob. 1 : 170 (1932)—Kitamura in Acta Phyt. Geob. 10: 187 
(1941); in Colour. Ill. Herb. PI. Jap. 3: 201 (1964)—Ohwi in FI. Jap. 252 
(1953) ; in FI. Jap. rev. ed. 299 (1965)—T. Koyama in Ohwi FI. Jap. Engl, 
ed. 258 (1965)—Hatusima in FI. Ryukyus 761 (1971)—Sugimoto, Key. Herb. 
PI. Jap. 2: 242 (1973)—Ohashi et J. Murata in J. Fac. Sci. Univ. Tokyo, Sec. 
Ill, Bot. 12: 293 (1980). 

subsp. heterocephalum: Ohashi et J. Murata, 1. c. 293 (1980). Type: 
Japan. Ryukyu. Isl. Amamiohsima, March 1924, Z. Tashiro (KYO-Lectotype). 

A. heterocephalum Koidz. : Makino et Nemoto, FI. Jap. ed. 2, 1498 (1931). 

Paradioecious. Tuber subgrobose with many branching roots from the 
upper part. Cataphylla 3, herbaceous. Leaves 2 or rarely 3, nearly the same 
in size, pedately (11—) 13—21-foliolate; leaflets entire, usually repanding on 
the margin, linear to narrowly elliptic or rerely oblanceolate, acute at the apex, 
cuneate at the base, 6—18 cm long, 1—3 cm wide; petioles 6—15 cm long. 
Pseudostem coloured as the petioles and peduncle, pale green with many dark- 
purple and reddish-brown fine marks. Peduncle 0—4(—6) cm in female and 6— 
15 cm in male. Spathe-tube greenish 3.5—10 cm long, 1—1.5 cm across; spathe- 
blade green, broadly ovate to ovate, acute at the apex, less than (1.1—) 1.2 
times longer than the blade, 3—7 cm long, 2—3.5 cm wide. Spadix-appendage 
green, sessile, slender-cylindric or a little capitate at the apex, with horn-like 
protuberances at the base (always in female but sometimes in male). Ovules 
4—6 per one ovaly. Seeds pale brown with dark-purple marks. Chromosome 
number 2n = 28 (Voucher specimen: J. Murata 9340 in TI). 

Specimens examined. Amami-ooshima: Apr. 1923, G. Koidzumi (KYO) ; 
Mar. 1924, Z. Tashiro (KYO, Type). Mt. Yuwandake, 24 Mar. 1958, S. Hatu- 
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sima & S. Sako 21776 (TI) ; 5 May 1923, G. Koidzumi (KYO) ; May 1924, G. 
Koidzumi (KYO) ; alt. 450—650 m, 20 Mar. 1978, J. Murata 4948 (a—n) (TI) ; alt. 
450—650 m, 13 Feb. 1980, J. Murata 9342 (a—f) (TI) ; ibid. cult, in Botanical 
Gardens, Koishikawa, 25 May 1979, J. Murata 9340 (TI). Nishinakama, 26 
Apr. 1969, K. Enomoto (TI). Naon—Yuwangama, 7 May 1923, G. Koidzumi 
(KYO). Naze, Apr. 1924, Hidekage Ohba (KYO). Tokuno-shima. : Radio¬ 
tower of NHK near Mt. Tanpachiyama—Mt. Inokawadake, alt. 500—645 m, 14 
Feb. 1980, J. Murata 9343 (a-u) (TI). 

Distribution : Amami-ooshima and Tokuno-shima. 

Japanese name: Amami-tennansho (Koidzumi ex Ohwi 1953). 

subsp. okinawaense Ohashi et J. Murata in J. Fac. Sci. Univ. Tokyo, Ser. 
Ill, Bot. 12: 293 (1980). Type: Japan. Ryukyu. Isl. Okinawa-shima, Mt. Ka- 
tsuudake, alt 300 m. 12 March 1978, J. Murata 4749 (TI-Holotype). 

A. heterocephalum Koidz. : Tawada et Takara, Okinawa no Sanya no 
Hana 103 (1975)—Walker, FI. Okinawa 287 (1976). 

Leaves pedately 11—19-foliolate, leaflets narrowly elliptic, acute at the 
apex, cuneate at the base, 8—18 cm long, 2.5—5 cm wide. Peduncle 0—5(—7) 
cm long in female and 6—18 cm long in male. Spathe-tube greenish, usually 
white inside; spathe-blade green outside, dark-purple inside, acute at the apex, 
(1.1—)1.2—2.0 times longer than the tube, 5—8 cm long, 2.5—4.5 cm wide. 
Spadix-appendage dark-purple in the upper part. Ovules 4—6 per one ovary. 
Seeds pale brown with dark-purple marks. Chromosome number 2n = 28 (Voucher 
specimen, J. Murata 9334-1, Fig. 3). 

Specimens examined. Okinawa-shima: T. Hotta (KYO). Mt. Katsuudake, 
27 Feb. 1938, T. Kanashiro 260 (KYO) ; 26 Feb. 1939, T. Kanashiro 1667 (KYO) ; 
5 Jan. 1924 Z. Tashiro (KYO) ; 6 Jan. 1924, Z. Tashiro (KYO) ; alt. 300 m, 12 
Mar. 1978, J. Murata 4749 (TI, Type) & 4877 (a—d)(TI). Mt. Awadake, alt. 



Fig. 3. Somatic chromosomes of A. heterocephalum subsp. okinawaense, X1000. 
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300—400 m, 13 Mar. 1978, J. Murata 4766(a—j) (TI) ; 10 Feb. 1980, Y. Tateishi 
& J. Murata 4681 (a—m) ; ibid. cult, in Saitama Pref., Oomiya-shi, 28 Dec. 
1978, J. Murata 9334 (1—4) (TI) ; 10 Jan. 1980, J. Murata 9341 (1—6) (TI). 

Distribution : Okinawa-shima (Mts. Katsuudake & Awadake). 

Japanese name: Okinawa-tennansho (Ohashi et J. Murata 1980). 

Arisaema heterocephalum is the only one Japanese Arisaema that belongs 
to the section Clavata. We consider that among the Japanese Arisaema this 
species is related to A. negishii Makino which is belonging to the section 
Tortuosa. The former species is endemic to Islands Amami and Okinawa 
while the latter is endemic to Izu Islands. They are commonly characterized 
by having horn-like protuberances at the base of the sessile spadix-appendage 
and the blanching wood-like hard roots. 

During cultivation of Arisaema heterocephalum we found the sexual 
changes of this species accompanying conspicuous morphological changes in 
the peduncle, spathe-tube, spadix-appendage and protuberances. In Arisaema 
sexual changes have generally been known on many species, i. e. A. triphyllum 
(Schaffner 1922), A. dracontium (Schaffner 1922), A. japonicum (Maekawa 



Fig. 4. Spathe and spadix of Arisaema heterocephalum subsp. okinawaense. a. Female (J. 
Murata 9341-1 in TI), X0.7. b. Male (J. Murata 9341-4 in TI), xO.7. c. Male (J. Murata 
9334-3 in TI), X0.4. 
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Fig. 5. Arisaeme heterocephalum subsp. okinaivaense. a. Female plant (J. Murata 9341-1 in 
TI). b. Male plant having a peduncle of the last year with a fruiting corn on the top (Y. 
Tateishi & J. Murata 4681-a in TI). FR : remaining fruits, L: boundery between base of 
the peduncle and upper margin of petiole. All X0.2. 
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1924), A. ringens (Hino 1953) and so on, but such morphological changes 
accompanying it are not reported. Generally in A. heterocephalum, the 
male plant has a long peduncle of 6—18 cm long which is almost as long as 
the petioles, a cylindric to slightly obconical spathe tube of 3.5—6.5 cm long 
and a cylindric but often slightly capitate spadix-appendage usually without 
horn-like protuberances at the base, while the female one is characterized by 
having a short peduncle of 0—4 (—6) cm long which is distinctly shorter than 
the petioles, a cylindric spathe-tube of 6—10 cm long which is longer than 
that of male and a cylindric spadix-appendage always with many horn-like 
protuberances at the base (Fig. 4-a, b). We have cultivated two male plants 
of A. heterocephalum subsp. okinaivaense in Saitama Prefecture since March 
1978. These were male in the first flowering in December 1978 (Voucher 
specimens: J. Murata 9334-3, Fig. 4-c and 9334-4). In 1980 they changed 
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into female (Voucher specimens: J. Murata 9341-1, Fig. 5-a and 9341-2 ). 
The male plants have long peduncles of 12 and 13 cm long, short spathe-tubes 
of 4.5 and 5 cm long and a little capitate spadix-appendages without horn-like 
protuberances at the base. However, after about one year, the female plants 
have short peduncles of 4.5 and 5.5 cm long, long spathe-tubes of both 6.5 cm 
long and little capitate slender spadix-appendages with many horn-like protu¬ 
berances at the base. In Okinawa-shima (Mt. Awadake) we found a flowering 
male plant which has a peduncle of the last year with a fruiting corn (Vou¬ 
cher specimen: Y. Tateishi & J. Murata 4681-a, Fig. 5-b). The peduncle 
of male spadix is 12 cm long, but the peduncle of the last year is less than 
2 cm long. Accordingly, the sexual changes accompanying remarkable changes 
of morphology occurs reversibly from male to female and female to male in 
this species. 
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